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March, IQZl-June, 1921 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Joly, 1921-Febmary, 1922 ..__________________------.-.- 

January, 1923-February, 1923 ..__________ _______._.__.__ 
March, lQZ-December, 1922. __.______________ _____._._ 

Mnrch, 1923-October, 1923 .___ _.__________.___._________ 
November, 1923-February, 19'24. _________._._ _ _  _.______ 

June, 1924-Febmary, 1935 _ _ _ _  ____.._ ___. ._.______ _ _  
March, 1926June. 192-5 _____._ ~ _._____________._._._ __._ 
July, 1926Fehruary, 1926.. 

March, 1924-May, 1934 _.____.__________________________ 

.__..______. _ _  ___._________ 
March, 19%May, 19% 

TABLE 2.-Results of the long-range advance computation of precipi- 
tation amounts 
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I n  this case, also, the epoch falls in summer, and for 
it the forecast proves untrustworthy. The high July 
value is somewhat misleading, too, since the heavy pre- 
cipitation is made up of heavy local showers. As for the 
period sums, Table 2 shows a good agreement, because 
for March-June a preciptation below 237 mm. was fore- 
cast and the actual was 139 mm.; for July, 1925, to 
February, 1926, the forecast gave more than 416 mm., the 
actual being 501 mm. 

The purpose of these forecasts is not so much to give 
an advance computation of the precipitation for a par- 
ticular month as it is to furnish an advance estimate of 
our lake levels for practical use in navigation and for the 
regulation of the lake levels. It is precisely for this pur- 
pose that the precipitation which has occurred during 8 
long period over a larger area is quite as significant as 
the exact forecasting of water levels. . . . The gen- 
eralized precipitation forecasts since 1915 compared with 
the amounts of precipitation observed in Svealand, and 
compared also with the corresponding previous year's 
rainfalls as well as with the normal values, . . . [together 
with] the generalized forecasts of water levels and the 
levels observed in Lake Siljpn in Salarna . , . show that 
the rainfall tendencies forecast for Svealand were veri- 
fied in 13 to 14 cases out of a total of 15, and tendencies 
of water levels in 15 cases out of 16. Such percentages 
of hits may well convince one who does not demand too 
much of the method that it has a practical value. ____ 

2 The autliwpiewnts two tnli1t.s etubodyingsll the?eforcrnsts and their ver16cations.- 
h .If. Y. 

BLUE-SKY MEASUREMENTS 

By IRVING F. HAND 

[Weather Bureau, Washington, June 30, l92i] 

During the latter part of 1925 Dr. F. Linke, of the normal incidence, while skies darker than No. 8 have 
Universitata-Inst,itut fur Meteorologie und Creophysik, not heen obscrve,d at  this station. We may therefore, 
Frankfort on the Main, Germany, se.11 t a series of color- for the sake of convenience, arbitrarily designate the 
match cards to 17 first-cln.ss meteorologicnl service.s, cards as foliows: No. 4, whitish sky; No. 5, poor sky; 
one being the United States Weather BureRu. Com- No. 6, avemge sky; No. 7, good sky; nnd No. 8, excel- 
mencing with Janua,ry, 1926, t'he blueness of t,he sky has lant, sky. 
been noted a t  the Solar Observat,ory, Anierican Uni- 
versity, District of Columbia, on days when bot,h solar 
radiation and skylight poltlrixat,ion measurements have 
been made. Linke stmates in his letter that the first 
nieasurements of the blueness of the sky of which we 
have record were made by H. B. de hussure  in Europe 
150 years ago, a,nd just a hundred years later the woL-k E' 
was taken up by H. Wild: Although measurements 2" 
of this kind have been made more or less frequently in ' 
Europe since the resumpt.ion of this research by Wild, 
but few have been nmde in this country. 

The color-match charts consist of t i  serie,s of 14 cards 
of gra.ded hues ranging from almost, white t,o a very 
dark blue, care having be,en taken tto insure permanency 
of color and trueness of shade. The observation con- 5 

sists in selecting a card which when held against t.he. As will be seen froin the figure there appears to be a 
blue sky 90" from the sun and in its vert,ical will most very dose relat.ion between the hlueness of the sky and 
nearly match the color of the sky, which a t  this point horizontal visibility. This is tjo bc expected as water 
is, generally speaking, the darkest. It is also the point vapor and dust both whiten the sky and decrease 
of maximum polarization of skylight. visibility. 

At Washington all the observations made to dat8e The relation between sky color and the elements, 
cover the range of only the five cards numbered 4 to 8, Visibility, polarizat,ion, solar raait,ion intensity a t  2 air 
inclusive. Skies whiter than that represent,ed by card inass (zenith distance of the sun SO"), dust particles per 
No. 4 are unfit for solar mdiation me,asurements a t  cubic centimeter, relative humidity, vapor pressure, and 
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Solar 
radiation Number 

the a;erage number of days since rain occurred is 
presented in Table 1 .  

Very slight correlation exists between sky color and 
the number of dust particles per cubic centinieter. 
This is probably explained by the fact that a t  Washing- 
ton the dust particles consist principally of s1iiolie of 
local origin, which does not extend to any consideralde 
height. 

The intensity of solar radiation increases with increase 
of depth of color of the sky, but the most rapid increasc 
occurs with change in sky color from white to  pocr sky, 

apparent however, when we consider the efficiency of 
precipitation as a cleanser of the atmosphere.’ 

Rapid indications of the vertical distribution of pre- 
cipitable water and dust in the atmosphere might be 
niade by niatchinv the color of the sky against these 
cards during airphme flights. Unquest8ionably, a t  an 
altitude of 15,000 feet, skies as dark, as that represented 
by card No. 12 would be observed, and probably even 
darker. 

TABLE l . - - R ( ~ l r d i n t i  hefuveti  sky-color n r d  other me!eorologienl 
and a small increase with vliange from poor t(; tivera& 
sky. The increase from this point, on is quite re,aular. - ~ ~ 

It is thought that a longer series of iiieasureinents, which 
would tend to eleiminate seaqoiial effects, would +nioc>tli 

Generallv suealiinrc, there semis to be a fairlv close 
out this apparent anomaly. Color srale Visi- 

bility 

I em.? I 
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Per cent  i lnch 
52 0. 228 
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Average, 
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dayS 
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4 .__........__ lfi. 5 

t i - .  . . . ....... 30.5 
nately, howe.ver, the paucity of observations docs not, 

One of the most inte,rest,ing!rlct,s brought to light, hy the, 
table is t8he very close relation bet’ween sky color and t,he 
number of days sinc.e rain occi1rre.d. The reas:)11 is (he atu[,,sphrre. &I,). wen. Rev. j2:133-141. \V=hington. 

5 ....___.___.. 

,- - . - - - - - - - - - - I  
21. s 

50.9 
parinit of dividing t,he,ni int,o seasonal groups. 1 ...__.___.... 3 7 . 2  

1 K i m t d l ,  Hrrhert. H .  & H m d .  Irving F. 1924. 1nrestigat.ion of the dust content of 

N E W  D E F I N I T I V E  S C A L E  FOR S O L A R - C O N S T A N T  V A L U E S  

The following letter explains n recent change made in 
the scale of solar-const ant vnlues published on the 
Washington Daily Weather N a p :  

S M I T H ~ O N I  i~ IN\TITUTION, 
IT-ns/iingtou, D. C‘., Jtorc ?7, lR?;. 

DEAR PROFESSOR MARVIN:  A few r l a p  3g11 we Iiinilerl to tlie 
observers in Chile an etitirelj nen .et nf tnhle+ of retllirtirJn o f  the 
short-method and long-method o1)~crvationr n hich are hs\erl on 
a n  exhaustive study of four ?.Par.; cif the h t e , t  slid 1)e.t istiser- 
vations. 

As the  values hereafter are intexlerl to  he definitive. I have 
directed the inclusion of a h~~rizi,ntnl fnrtor to  1)e npplierl to nll 
values t o  reduce them t o  the qcnle of 1‘320, wl~ich is also. so far a\ 
we know, the  scale of the hlount W i h n  observatioti, yo11 
will recall tha t  in iny recent paper entitled “A Group t i f  Solar 
Changes”1 I indicated in Tnhle 3 that  the values as J ~ O W  being 
furnished appear t o  be 0.012 calorie belnn- t!lc scale of 1920. The 
new definitive rediiction which is entirely iiirle~ieritlciit of  this 
estimate and is based upon differelit rhtn, indicates fcir tliat differ- 

1 Smithsonian h im.  Coll , vol 80, No. ?. 

ence appro\imately 0.014 calorie; that  is t o  say, the difference 
hetaerii the earlier ehtimnte and this final redriction is within 
one-tentli of 1 per ceiit o f  tile value of the solar constant. 

We have compared a large number of re\ults based upon the new 
method o f  reduction with the results which have been daily fur- 
ni4ied voii f o r  the 1a.t 1 0  inuiitlis, and we find that  the average 
acciclentnl difference ( i f  daily \allies (the definitive new method a8 
compared with the providotial iiiethocl) comes out 0.004 calories, 
or tRo-tenths of 1 per cent. 
You nil1 tie glad tu know tha t  the definitive reduction has been 

based on hIoIitezuma data  alone, just as if no other station in the 
world exi\ted, and tha t  the residual corrections for imperfections 
of the  functioIi-transmissiori curves and for uncertainty of allow- 
ances fur atmospheric humidity-those final residual corrections, 
I say-are aIw:ty+ less than 1 per cent and for about 75 per cent of 
the days are less than one-tenth of 1 per cent. If they were omitted 
altogether, the result would he negligible in monthly means. 

When the telegrams begin to  arrive on the new definitive male, 
there will be a sudden jump of approximately 0.014 calorie on 
account of the reduction to the scale of 1920. Thereafter I antici- 
nate there will he no further change. 

Verr truly yours, 
C. G .  ABBOT, Acting Secreta&. 
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